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Abstract
The purpose of this study was to evaluate the correlation between personality and pain
perception in healthy adults. Thirty participants completed the study. All participants were asked
to scan a QR code and fill out a survey on their phones that included demographic questions and
the Eysenck personality inventory (EPI). The demographics section included questions on age,
sex, job activity level, and physical activity level. The researcher then evaluated their pressure
pain threshold (PPT) using a handheld pressure algometer. The algometer was applied to the
regions of the right paravertebral (PVM), quadratus lumborum (QL), and piriformis (PF) muscles
perpendicular to the skin based on standardized palpation procedures. The participants were
instructed to report when the sensation changed from “comfortable” to “mildly unpleasant
pressure.” Results suggest that there was a positive correlation between PPT applied to the
different muscles but there was no strong correlation found between the participants extraversion
score and neuroticism score and their PPT at different muscles. This study aids in the
understanding of the relationship between personality and pain sensitivity by providing a better
view on which tools are the most beneficial in assessing personality and how it relates to pain in
a clinical setting.
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Introduction
Various studies have concluded that individuals’ response to pain and their sensitivity to
positive and negative stimuli varies immensely (Park et al., 2014)(Grouper et al., 2021). A
complex combination is observed between personality and how it affects pain perception. People
have a unique tolerance to pain and usually perceive pain differently due to their different
personality traits. As Pain, by definition, is “an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or described in terms of such damage”
according to the International Association for the Study of Pain (IASP, 2020) (Park et al., 2014).
In this study we used the Eysenck personality inventory (EPI) to assess personality types. It
measures two dimensions of personality, Extraversion-Introversion and Neuroticism-Stability,
which yields 4 personality types: sanguine, choleric, phlegmatic, and melancholic (“Eysenck’s
Personality Inventory (EPI) (Extroversion/Introversion),” n.d.). The EPI yields an E score which
measures how much of an extrovert you are and a N score which measures how neurotic you
are. Certain studies have used experimentally induced pressure pain stimuli along with the
Eysenck personality inventory (EPI) as tools in an effort to identify one’s personality type and
how it correlates with their pain tolerance (Banozic et al., 2018). Numerous studies on healthy
subjects showed relationships between sensitivity to pain and the personality traits of
extraversion and neuroticism (Banozic et al., 2018; Grouper et al., 2021). For example,
Eysenck’s theory of personality exhibits a positive relationship between possessing an
extraverted personality and having a higher pain tolerance, in comparison to their counterparts
having a lower pain tolerance (Leon, 1974). Certain traits specific to each personality relate to
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this proposition. Extraverts are known to be optimistic, energetic, and inclined to showing
interest in social interactions or activities (Park et al., 2014). Neurotics, on the other hand, are
known to be more pessimistic, rigid, and possess a high sensitivity to pain and pain
catastrophizing (Grouper et al., 2021). The extraverted personality is hypothesized to report a
positive correlation between their EPI E score and pain threshold, the higher their E score, the
higher their pain threshold is expected to be. The neurotic side, on the other hand, is
hypothesized to report a negative correlation between the EPI N score and pain threshold, the
higher their N score, the lower their pain threshold is expected to be. Exploring and knowing
more about individuals’ pain perception and tolerance and how it relates to their unique
personality traits can be useful in plenty of clinical settings as well as add to the understanding of
this complex connection. Currently, we are unclear as to how personality type influences pain
perception. Therefore, the purpose of this study is to evaluate the correlation between personality
and pain perception.

Methods
The study was conducted at a location of convenience for the participant, agreed upon by
the investigator, for example, a gym, or a house. All participants have provided written consent
to take part of the study. They were asked to fill out a survey that included demographic
questions, and the Eysenck personality inventory (EPI) which consisted of 57 questions. A QR
code developed for the survey was presented to the participants for them to scan and
complete the survey on their phones. The demographics section included questions on
age, sex, height, weight, job activity level, and physical activity level. They then
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Figure 1: Wagner
FPX pressure
algometer

proceeded to the second part of the study where they were asked to lie prone, on a mat on the
ground and their pressure pain tolerance was measured using the Wagner FPX-25 pressure
algometer (figure 1). The pressure algometer was placed perpendicular to the skin surface to 3
different locations, paravertebral muscles, quadratus lumborum muscle, and the piriformis
muscle, as pictured in figures 2, 3, and 4. At each location a total of three measurements were
made with a 20 second interval between applications. Participants were instructed to report “the
moment the sensation changes from comfortable pressure to slightly unpleasant pressure,” by
giving a cue like saying “stop” when the sensation of the pressure changed from comfortable to
slightly unpleasant. At that moment the pressure of the algometer was lifted and their pressure
pain threshold (PPT) achieved was recorded from the algometer. Both parts of the study were
performed in one visit.

Figure 2: Paravertebral Muscles (PVM)

Figure 4: Quadratus Lumborum (QL)

Figure 3: Piriformis Muscles (PM)

Results
Thirty participants were asked to take part of the study. Fifteen males and fifteen females.
Contrary to our expectations, we did not witness a significant correlation between the E scores
and the N scores with the PPT at the different muscles (Table 3). On the other hand, we saw a
significant positive correlation between the PPT of the muscles compared to each other (Table
3

4). The mean value for PPT at the PVM site was 0.302 kPa with a standard deviation of 0.101
kPa (Table 2). The mean value for PPT at the QL site was 0.299 kPa with a standard deviation of
0.100 kPa (Table 2). Which puts these two sites at a 0.911*** < .001 (Table 4). Furthermore, the
results showed 10 out of 30 personalities were sanguine personalities which makes it the most
prominent personality among all thirty participants, with the choleric and phlegmatic as the
second most common (Table 1).
Table 1: Personalities

Binomial Test
Variable
Personality

Level

Counts
6
4
6
1
10
3

choleric
melancholic
phlegmatic
phlegmatic-melancholic
sanguine
sanguine-phlegmatic

Total
30
30
30
30
30
30

Proportion
0.200
0.133
0.200
0.033
0.333
0.100

Note. Proportions tested against value: 0.5.
Table 2: Muscles Mean Values

Descriptive Statistics
paravertebral total kPa quadratus lumborum total kPa piriformis total kPa
Valid
30
30
30
Missing
0
0
0
Mean
0.302
0.299
0.236
Std. Deviation
0.101
0.100
0.101
Minimum
0.102
0.084
0.061
Maximum
0.535
0.558
0.443
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p
0.001
< .001
0.001
< .001
0.099
< .001

Table 3: Correlation

Correlation
Pearson's Correlations
E score
E score
E score
N score
N score
N score
paravertebral mean
paravertebral mean
quadratus lumborum mean

-

paravertebral mean
quadratus lumborum mean
piriformis mean
paravertebral mean
quadratus lumborum mean
piriformis mean
quadratus lumborum mean
piriformis mean
piriformis mean

Pearson's r
p
-0.064
0.737
-0.232
0.217
-0.348
0.059
-0.012
0.951
-0.072
0.706
-0.114
0.549
0.911 *** < .001
0.730 ***
< .001
0.752 ***
< .001

* p < .05, ** p < .01, *** p < .001

Table 4: Correlation between muscles

paravertebral mean vs.
quadratus lumborum mean

paravertebral mean vs.
piriformis mean
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quadratus lumborum mean
vs. piriformis mean

Discussion
The present study follows the work of previous studies on finding the relationship
between sensitivity to pain and personality traits by testing healthy adults’ pain pressure
threshold. The EPI was used to assess personality in two sub-scales: extraversion and
neuroticism. Participants who scored higher scores on the extraversion scale (E score) most
likely possess an easy-going, optimistic, and a sociable personality. Those who scored higher on
the neuroticism scale (N score) most likely possess an anxious, rigid, and a reserved personality
(Banozic et al., 2018). The PPT was determined using a handheld pressure algometer, the
Wagner FPX-25 pressure algometer was used for this study. Three measurements were taken at
each muscle to determine the participants PPT.
First, a positive correlation was observed between the PPT at all three sites: paravertebral
muscles, quadratus lumborum, and piriformis (Table 4). Previous study by Grouper et al,
disagreed with our initial hypothesis that the higher the E score of the participant is, the higher
their pain pressure threshold will be. They hypothesized that extroverts, given their tendency to
focus on positive stimuli and having a high expression of emotions will not endure painful
stimuli for a long time (Grouper et al., 2021). Extroverts are more attracted to positive stimulus,
which means they will steer away from threatening situations quickly. Neuroticism are also
placed in the high pain sensitivity category but they are more sensitive to negative stimuli and
tend to magnify or catastrophize threats, which was determined by using the Pain
Catastrophizing Scale (Grouper et al., 2021). Using that scale allows us to determine how
neuroticism personalities perceive pain whether they view it as threatening or not (Banozic et al.,
2018).
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Second a significant correlation was not observed between the E score and the N score
with the different muscles, contrary to our hypothesis. No extraversion score or neuroticism
score were statistically significant. Our results support the idea that using the EPI alone is not
fully representative of the personality traits as it relates to pain sensitivity. Combining the EPI
with the Pain Catastrophizing Scale with the pain pressure test should give us a better
understanding, as suggested in the study by Banozic et al.
For future research, the Neuroticism Extraversion Openness - Five Factor Inventory
(NEO-FFI) and the Pain Catastrophizing Scale (PCS) used in the study by Grouper et al might be
more beneficial in determining personality type and how it relates to pain sensitivity in a clinical
setting, along with the handheld pressure algometer. As it provides a better understanding on
how extraversion and neuroticism personality domains perceive pain.
Some limitations of this study include selection bias, which is the sample not being
properly representative of the population, since most participants were recruited from the same
place. On a scale of sedentary to very active physical activity level, most participants reported a
very high physical activity level, hence why the sample might be biased. Furthermore, all pain
ratings were conducted by a female, which might have influenced pain rating results of men.
Lastly, extra replications of certain results might have been needed to preserve consistency.
In conclusion, the results of our study suggest that PPT testing using a handheld pressure
algometer can be clinically beneficial but using the EPI as a tool to assess personality in a
clinical setting might not be. Overall, the results did not provide evidence that participants who
scored higher on the extraversion scale had a higher pain tolerance compared to their
counterparts, introverts as is suggested in the Eysenck's theory of 1960.
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